Ethanol-induced enhancement of trichloroethylene metabolism and hepatotoxicity: difference from the effect of phenobarbital.
Male Wistar rats pretreated with ethanol (2.0 g in 80 ml liquid diet/day for 3 weeks) or phenobarbital (PB, 80 mg/kg/day ip for 4 days) were exposed by inhalation to 500, 1000, 2000, 4000, or 8000 ppm trichloroethylene (TRI) for 2 or 8 hr, and the blood concentration of TRI and the urinary concentration of TRI metabolites (trichloroethanol (TCE) and trichloroacetic acid (TCA] were determined at various times. Plasma glutamic-pyruvic transaminase (GPT) activity was measured 22 hr after the end of exposure as an indicator of hepatic damage. Both ethanol and PB enhanced TRI metabolism as evidenced by accelerated disappearance of TRI from the blood and increased excretion of total trichloro compounds (TCE + TCA) in the urine. However, the effects of ethanol and PB were different from each other: ethanol markedly enhanced the metabolism particularly at TRI concentration of 2000 ppm or lower, whereas PB enhanced it only at 4000 ppm or higher. This difference was also reflected in the effect of TRI on liver: ethanol potentiated TRI hepatotoxicity more markedly than did PB when TRI concentration remained 2000 ppm or lower, whereas PB potentiated the toxicity more markedly than ethanol when the concentration was 4000 ppm or higher. It is noteworthy that ethanol potentiated TRI hepatotoxicity at a TRI concentration as low as 500 ppm. The severity of hepatic damage expressed by plasma GPT activity essentially paralleled the urinary excretion rate of total trichloro compounds during and 4 hr after exposure (r = 0.87 to 0.93). Compared between the contribution of concentration and duration of exposure to the toxicity, a higher concentration of TRI tended to cause more severe liver damage to PB-treated rats than did a prolonged period of exposure, whereas the toxicity in ethanol-treated rats was generally more marked in rats exposed to TRI for a longer period than in rats exposed to a higher concentration.